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Abstract: 
Existing EU product policy tools (Ecodesign Directive, Energy Labelling, EU Ecolabel and Green Public 
Procurement) have already addressed, to a certain extent, material efficiency aspects, either on a 
mandatory or voluntary basis. In the last few years, the EU has been introducing material efficiency 
requirements that energy-related products (ErP) must fulfil in order to be placed on the market and/or 
put into service. At voluntary level, the EU Ecolabel Regulation and the EU Green Public Procurement 
have introduced more advanced criteria for both energy-related products and beyond (such as textiles 
and furniture). In 2019, the Commission adopted new product policy regulations and initiatives 
introducing new requirements and criteria on material efficiency aspects. These initiatives cover product 
groups such as refrigerators, washing machines, dishwashers, electronic displays, servers, light 
sources, among others. More recently, and building on this legacy, the new Circular Economy Action 
Plan foresees a ‘sustainable products’ policy initiative to address, amongst other aspects,  the lifetime 
extension  of products, including strategies as durability, reusability, upgradability and reparability, while 
ensuring their performance and safety. This paper presents a policy matrix that can help stakeholders 




Over the past decades, material circularity has 
been a strategic objective of the European 
Union (European Commission 2015a, 2019a, 
2020a). Indeed, a transition of the European 
economy towards a more resource-efficient 
path aims at reducing the environmental impact 
of production and consumption while 
maintaining competitiveness, growth and 
employment (European Commission, 2020).  
Several environmental product policy 
instruments have been designed to serve that 
purpose. The Ecodesign Directive 
(2009/125/EC) sets mandatory minimum 
environmental requirements for energy-related 
products sold in the EU market (European 
Union, 2009). The Energy Labelling Regulation 
(EC)2017/1369 (European Union, 2017) 
complements those requirements by 
introducing an energy efficiency label that 
enables consumers to make informed choices. 
The EU Ecolabel Regulation (EC)66/2010 
(European Union, 2010) introduces a voluntary 
labelling scheme awarded to products and 
services meeting high environmental standards 
throughout their lifecycle. Finally, the EU Green 
Public Procurement (GPP) refers to voluntary 
procurement guidance and a set of tools that 
public authorities can use to procure goods, 
services and works with reduced lifecycle 
environmental impact (European Commission, 
2008). 
The recent European Green Deal (European 
Commission, 2019) establishes the basis for a 
holistic material efficiency strategy by scaling 
up the circular economy from front-runners to 
the mainstream economic players. The Circular 
Economy Action Plan (European Commission, 
2020a) enforces this commitment by 
announcing a sustainable product policy 
initiative, making use of the aforementioned 
product policy tools. 
In order to streamline the consideration of 
material efficiency aspects in the product 
policies, and provide common methodologies 
and definitions, a series of standards were 
developed by CEN-CLC/Joint Technical 
Committee 10 (JTC-10) in response to 
Commission Mandate M/543 (European 
Commission, 2015b). Still, the incorporation of 
material efficiency provisions, and the 
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environmental savings expected to be 
achieved, varies depending on the product 
group. 
This paper examines how the different policy 
instruments are pursuing material efficiency 
goals, with a focus on lifetime extension 
strategies. 
 
Key concepts and definitions  
Key concepts applied in this study are defined 
below, coming from standards EN45552:2020 
(CEN/CENELEC, 2020a) and EN45554:2020 
(CEN/CENELEC, 2020b): 
 
• Reliability: probability that a product 
functions as required under given 
conditions, including maintenance, for a 
given duration without limiting event 
(EN45552:2020). 
• Repair: process of returning a faulty 
product to a condition where it can fulfil its 
intended use (EN45554:2020). 
• Disassembly: process whereby a product is 
taken apart in such a way that it could 
subsequently be reassembled and made 
operational (EN45554:2020). 
• Reuse: process by which a product or its 
parts, having reached the end of their first 
use, are used for the same purpose for 
which they were conceived 
(EN45554:2020). 
• Upgrade: process of enhancing the 




Even though some requirements related to 
material efficiency had already existed 
sporadically in some ecodesign regulations 
(e.g. Regulation (EU) 666/2013 on vacuum 
cleaners (European Union, 2013)), in 2019, the 
European Commission adopted a number of 
measures, which established such 
requirements in a more systematic manner. 
This package covers: 
• servers (EU)2019/424 (European Union, 
2019a);  
• refrigerators (EU)2019/2019 (European 
Union, 2019b);  
• light sources and separate control gears  
(EU)2019/2020 (European Union, 2019c); 
• washing machines (EU)2019/2023 
(European Union, 2019d); 
• dishwashers (EU)2019/2022 (European 
Union, 2019e); 
• electronic displays (EU)2019/2021 
(European Union, 2019f); 
• refrigerators with a direct sales function 
(EU)2019/2024 (European Union, 2019g); 
• welding equipment (EU)2019/1784 
(European Union, 2019h). 
Most material efficiency provisions apply as 
from the 1st March 2021, except for those on 
welding equipment, which apply as from the 1st 
January 2021.  
The Regulations address the concepts 
described below. Table 1 provides a matrix of 
requirements for lifetime extension applied in 
ecodesign regulations. 
 
Reliability: endurance and stress testing 
Reliability requirements are applied to lighting 
sources whereby LED and O-LED light sources 
shall undergo endurance testing (switching 
cycles) to verify lumen maintenance and 
survival factor. For other products, failure can 
be due to specific stress factors or linked to 
specific parts. The regulation on vacuum 
cleaners, includes requirements for the 
reliability of the hose (useable after 40000 
oscillations under strain) and the motor 
(operational motor lifetime shall be greater than 
or equal to 500 hours). In the case of servers 
and data storage devices, stress testing is 
requested for temperature and humidity 
operating conditions. 
 
Availability of spare parts 
Spare part availability is a fundamental 
precondition for reparability. Variations in the 
regulations exist in terms of which specific parts 
are to be available, to whom they should be 
available and for how long. The Regulations 
also require that spare parts can be replaced 
with the use of commonly available tools and 
without permanent damage to the equipment 
and the part. For servers and data storage 
devices specifically, manufacturers shall 
ensure that joining, fastening or sealing 
techniques do not prevent the disassembly for 
repair or reuse purposes of the following 
components, when present: data storage 
devices, memory, processor (CPU), 
motherboard, expansion card/graphic card, 
PSU, chassis and batteries. Furthermore, the 
list of these spare parts and the procedure for 
ordering them shall be publicly and freely 
available at the latest two years after placing on 
the market of the first unit of a model and until 
the end of the availability of these spare parts. 
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Spare parts shall be delivered within 15 working 
days after placement of the order. 
 
Access to repair and maintenance 
information 
Another key parameter is access to repair and 
maintenance information by professional 
repairers and end-users. Such access shall be 
provided no later than two years after the 
placement on the market, and until the end of 
spare part availability. If a professional repairer 
fulfils conditions related to their expertise and 
insurance coverage, they are provided with 
access to repair and maintenance information, 
such as disassembly maps, diagnosis 
information, wiring and connection diagrams, 
and instructions for software and firmware 
installation. A fee may be charged for that 
access, which is reasonable and proportionate, 
meaning it does not discourage access by 
failing to take into account the extent to which 
the professional repairer uses the information. 
For refrigerators (including those with direct 
sales function), the minimum duration of the 
guarantee offered shall be included in the 
instruction manual and free access website of 
the supplier. For the 2013 regulation on vacuum 
cleaners, information provision on non-
destructive disassembly for maintenance 
purposes is required. 
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* after placing the last unit of the model on the market 
Min. = minimum period required  
X = aspect covered  
Table 1. Ecodesign requirements related to lifetime extension 
Energy Labelling  
Despite focusing on energy efficiency, Energy 
Labelling allows for providing supplementary 
information, for instance, on material efficiency. 
Specifically, it states that, the Commission 
should provide a long-term working plan for the 
revision of labels, starting with a technical, 
environmental and economic analysis of the 
product groups concerned, looking as well at 
supplementary information such as durability or 
environmental performance. This 
supplementary information “should improve the 
intelligibility and effectiveness of the label”. The 
recently-launched European Product Database 
for Energy Labelling (EPREL) provides access 
to detailed information by scanning QR codes 
featured on new energy labels.  
  
Material efficiency aspects covered in Energy 
Labelling Regulation are generally related to 
the provision of information on the “minimum 
duration of the commercial guarantee 
(warranty) offered by the supplier”. This is the 
case of dishwashers, refrigerators, washing 
machines and washer dryers. The recently 
published regulation on electronic displays (EU) 
2019/2013 (European Union, 2019i) goes even 
further requiring suppliers to provide 
information on minimum guaranteed availability 
of software and firmware updates, spare parts 
and product support. 
 
EU Ecolabel 
The EU Ecolabel typically goes beyond energy 
efficiency to cover other environmental aspects, 
such as climate change, resource consumption, 
generation of waste and social aspects. 
However, its impact is limited by its voluntary 
approach. 
  
Cordella et al. (2019) studied existing material 
efficiency requirements set in EU Ecolabel 
criteria for different product groups. Table 2 is 
an update of that information, with a particular 
focus on lifetime extension criteria. 







testing   
 




















and LED backlight, 
-Stands,  



















Annex II (D. Material 
efficiency 
requirements. Point 
5. (A) Availability of 
spare parts) of 
Regulation 










































-For all other 
footwear: 
 - Uppers' flex 
resistant; 
 - Uppers' tear 
strength; 
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abrasion 
resistance; 
 - Upper-sole 
adhesion; 
 - Outsoles' 
tear strength; 
 - Colour 
fastness of 
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 X X 
* after placing the last unit of the model on the market 
Min. = minimum period required  
X = aspect covered 
 
Table 2. EU Ecolabel criteria related to lifetime extension.
The broad concept of lifetime extension is 
generally included in various criteria sets, as 
long as a product or service can rely on 
infrastructure in place, guaranteeing the 
applicability and verifiability of the requirement, 
i.e. provision of spare parts, or take back and 
repair service (see Table 2). This requires co-
operation between manufacturers and end 
markets, which might be expected over time 
depending on local infrastructure, consumer 
demand, and also industry initiatives.  
 
Lifetime extension, in terms of “reliability” is 
considered in approximately one third of the 
product groups. They generally appear as 
requirements related to stress resistance and 
endurance, and as extended product 
guarantees. In electronic displays, the supplier 
shall provide at no additional cost a minimum of 
a 3-year commercial guarantee. 
 
“Reparability, Reusability and Upgradability” 
(RRU) is taken into account in product groups 
subject to breakdown or malfunction. It can be 
found in EU Ecolabel for electronic displays, 
furniture, bed mattresses and wood floor 
coverings in the form of access to key parts, 
limited use of adhesives, inclusion of repair 
manuals and availability of spare parts (for at 
least 8 years following the end of the model 
production in the case of electronic displays).   
  
EU Green Public Procurement 
Criteria on lifetime extension are included in 
most of recent EU GPP Criteria as summarized 
in Table 3.  
 
Several criteria suggest minimum length of 
product warranty and/or support services. The 
minimum length suggested is 2 years for 
computers, displays, tablets and smartphones, 
3 years for furniture, and 5 years for road 
lighting and traffic light signals. In general, the 
EU GPP criteria highly encourage the 
application of longer service contracts / 
warranties. 
 
Reliability criteria are included for road lighting 
equipment: the failure rate of the control gear 
should be less than 0.2% per 1000h, and LED 
lighting sources should fulfil specific survival 
rates. 
  
Stress test criteria aim to ensure that mobile 
computers, tablets and smartphones are able to 
resist to specific events and stress conditions 
as drops, high/low temperature, dust and water. 
Also LED lighting source should be able to 
demonstrate resistance to water and dust 
ingress stress.   
 
Also, a stress test criterion is included for data 
centres hardware. Servers and storage devices 
are exposed to temperature and humidity stress 
in data centres. Despite a wider allowable 
conditions range can ensure more flexibility and 
energy efficiency, the reliability of these devices 
is an important aspect to consider. 
 
The GPP durability Criteria for textile products 
aim to avoid a premature degradation of the 
product (in terms of water, oil or stain 
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Most of the EU GPP Criteria set a list of spare 
parts that should be available. Generally, there 
are two options in a contractual agreement: 1) 
the spare parts are available to be purchased 
or 2) the spare parts are available to be 
replaced by a service provider. 
 
Finally, specific criteria on the design for 
disassembly and the availability of repair 
information are applicable to the majority of the 















stress testing  
  





















IP54 or higher 
 





≥ 60 °C≤ -30 °C 
Operational 
temperature  
≥ 40 °C 






:CPU, GPU (PCIe), 
PSU, Storage (SSD, 













































X  X 
Data centers, 











15-32 °C to 5-45 
°C) based on the 
operating class 












Print heads. Laser 
unit. Fuser units, 







X X   
Road 
Transport (vehicl










   
   
 
 




- 9 - 
 
Road lighting and 





5 years Control gear failure 
< 0.2% per 1000h 
 
Ingress protection: 
IP55 or higher 
 
Specific rated 







 Min.  5 
years 




















3 years Water, dirt and 
stain repellency 
after 20 washing 





80 out of 90 
- Oil repellency: 3.5 
out of 4.0 
- Stain repellency: 
3.0 out of 5.0 





Min.  2 
years 
X    
*From the date of purchase 
Min. = minimum period required  
X = aspect covered 
Table 3: EU GPP Criteria aiming to lifetime extension  
 
Conclusions 
With a plethora of material efficiency initiatives, 
the EU’s commitment to a transition to a circular 
economy began to take shape switching to the 
implementation phase. First, the definition and 
categorization of the key material efficiency 
aspects allows for their coherent consideration 
across product groups. At the same time, their 
incorporation in different policy instruments, 
from mandatory requirements to voluntary 
schemes, aims at enabling various sectors to 
meet the sustainability path while respecting 
product group specificities. This paper 
attempted to map this exercise at the point of 
writing. As the implementation of the EU 
Circular Economy Action Plan is still unfolding, 
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